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[57] ABSTRACT 

Watertight transducer for measuring the contraction of the 
uterus with a transducer casing. Wich has on its underside a 

diaphragm made from a soft material. such as e.g. elasto 

meric plastic. The transfer of the uterine contractions takes 
place from the diaphragm for a ram to a dynamometer. The 

interior of the transducer is vented by means of a ventilating 

hose, whose opening to the external air is remote from the 
transducer. in order to avoid measuring errors as a result of 
temperature ?uctuations. 

9 Claims, 3 Drawing Sheets 
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TRANSDUCER FOR MONITORING LABOR 
PAINS 

FIELD OF THE INVENTION 

The invention relates to a transducer for monitoring 
labour pains during pregnancy having a transducer casing 
connectable by means of a cable to a monitoring device, a 
ram movable in its axial direction and a dynamometer in the 
transducer casing. the ram transferring the labour pains to 
the dynamometer for conversion into electric signals. 

BACKGROUND OF THE INVENTION 

In gynecology and obstetrics it is known to determine the 
uterine activity by means of a tocometer. which measures the 
contraction of the uterus and transmits it to a monitoring 
device. which records the time behaviour of the labour pain 
intensity by means of a recorder. Measurement of the 
contractions takes place by means of a dynarnometer, eg a 
bender bar with a strain gauge and which is operated by 
means of a ram movable in its axial direction. 

In conventional transducers the ram is guided in the 
underside of the transducer and projects from the transducer 
casing. so that its end face comes to rest on the abdominal 
wall of the pregnant woman. Thus, the uterine activity can 
be directly recorded through the axial mobility of the ram 
and transmitted to the dynamometer. As in the medical ?eld 
transducers must be easily cleanable and disinfectable, it 
should have no depressions, grooves or di?icultly accessible 
points on the casing. However. in the known construction 
the space between the end face of the ram and the underside 
of the transducer is di?icultly accessible for cleaning pur 
poses. In addition. the transducer must be as watertight as 
possible, so that on the one hand no disinfectant can enter it 
and on the other it is also possible to use the transducer under 
water. This condition is inadequately ful?lled in the known 
transducers. because the passage of the ram through the 
underside of the transducer casing represents a location for 
possible leaks. 
The problem of the present invention is therefore to 

improve the known transducer in such a way that it can also 
be used under water. 

SUMMARY OF THE INVENTION 

This problem is solved by a transducer having the features 
of the main claim For this purpose the ram is located in the 
interior of the transducer casing and the underside of the 
latter used for performing the measurements has a 
diaphragm. which moves the ram as a function of the labour 
pains. Thus. there is a high degree of sealing of the 
transducer. because the ram recording the uterine activity no 
longer has to be guided through the underside of the trans 
ducer casing. Therefore the uterine activity is ?rstly trans 
ferred to the diaphragm. which must consequently be made 
from a soft material. e.g. elastomeric plastic. In addition. for 
the venting or ventilating of the interior of the transducer 
casing there is an opening which is remote from said casing. 
This serves to compensate pressure changes in the interior of 
the transducer casing resulting ?'om the expansion or con 
traction of the enclosed air volume due to temperature 
changes. 

During the measurement the transducer. which is roughly 
at ambient temperature. is applied to the warm abdomen of 
the pregnant woman. The transducer slowly becomes 
warmer. so that the air in the interior expands. the pressure 
rises and the diaphragm is pressed away from the ram if no 
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pres sure compensation takes place. An additional force must 
then be applied by the abdomen. which overcomes the 
increased internal pressure on the diaphragm due to the 
greater heating action. Both this heating and also a cooling. 
during which the diaphragm is no longer correctly in contact 
with the abdominal wall. would lead to measurement errors. 
If there was no corresponding compensation possibility for 
the interior of the transducer casing. 

In order that the watertightness is ensured. it is necessary 
for the opening. by' means of which air can pass into or out 
of the interior. is so far removed from the transducer casing. 
that also when the transucer is used under water no moisture 
can penetrate the interior. This can e.g. be brought about by 
means of a separate ventilating hose connected to the 
interior of the transducer casing or by means of the in any 
case present connecting cable for the transmission of signals 
to the monitoring device. 

Further advantageous developments can be gathered from 
the subclaims. 

In the case of a separate ventilating hose. the latter can 
either be remote from the cable or can be connected thereto. 
One possibility is to ?x the ventilating hose externally to the 
cable. or produce it with the cable jacket. 

In a preferred embodiment the ventilating hose is in the 
cable interior. The end of the ventilating hose can either be 
passed out of the cable interior in the vicinity of the plug and 
therefore sufficiently far from the transducer or. according to 
an advantageous development. can end in the cable plug. In 
this variant the hose can be passed through the opening of an 
unused plug pin. which o?ters the additional advantage that 
the hose opening is protected and cannot be as rapidly 
blocked by contamination. In the vicinity of the transducer 
the ventilating hose with the connecting wires for the 
dynamometer is passed through a corresponding sealed 
opening in the transducer casing. 

According to another advantageous development the ven 
tilation of the interior can take place by means of the cable 
used in the cavity between the cable conductors and which 
has a cable ventilating opening remote from the transducer 
casing. Once again ventilation can either take place by 
means of a missing plug pin or by means of an additional 
opening in the cable jacket. 

Thus. it is possible with the transducer according to the 
invention to also perform under water faultless 
measurements, because the transducer casing can be con 
structed in watertight manner and changes in the atmosperic 
pressure within the transducer casing due to temperature 
?uctuations can be compensated by a ventilating opening 
positioned remotely from the transducer casing. 

DESCRIPTION OF THE DRAWINGS 

The invention is described in greater detail hereinafter 
relative to non-limitative embodiments and the attached 
drawings, wherein show: 

FIG. 1 A diagrammatic representation of the measuring 
principle. 

FIG. 2 A perspective sectional representation of a trans 
ducer. 

FIG. 3 A diagrammatic representation of a transducer with 
a ventilating hose in the cable. 

FIG. 4 A cross-section through a cable with ventilating 
hose. 

FIG. 5a A front view of the plug showing the ventilation 
hose outlet. 

FIG. 5b A top view of the cable with the cable plug and 
the end of the ventilation hose at one end and the cable 
bushing with conductors and ventilating hoses at the other 
end. 
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FIG. 6 A diagrammatic representation with a separate 
ventilating hose guide. 

FIG. 7a A cross-section through a cable with a cavity used 
for ventilating. 

FIG. 7b A cross-section through a cable with a cable 
ventilation opening in the cable jacket. 

FIG. 8a Another embodiment with a ventilating hose 
bonded together with the cable. 

FIG. 8b An embodiment with a ventilating hose extruded 
together with the cable jacket. 

FIG. 911 An embodiment with a separate ventilating hose 
guided in the cable plug. 

FIG. 9b An embodiment with a separate ventilating hose 
which terminates in the vicinity of the cable plug. 

DETAILED DESCRIPTION OF EMBODIMENTS 

FIG. 1 shows the principle of tocometry on the abdominal 
cavity 1. under which is located the uterus 2. which contracts 
in the direction of the arrow. On the abdominal wall 1 is 
placed a ram 3. which records the force through the uterine 
contraction and transmits it to a dynamometer 4. The signals 
converted by the dynamometer 4 are transmitted by means 
of a cable 5 to a monitoring device 6 having a recorder. 

FIG. 2 shows a transducer 7 for recording the measured 
values for the monitoring device 6. which has a transducer 
casing 8. which is given a watertight construction by means 
of an allround seal 9. The underside 10 of the transducer 
casing 8. which is placed on the abdominal wall 1. has a soft 
diaphragm 11 made from an elastomeric plastic. On said 
diaphragm 11 is placed the ram 3. which is connected to the 
dynamometer 4. The complete interior 12 of the transducer 
casing 8 is sealed against the penetration of water and makes 
available a speci?c air volume. The connection of the cable 
5 takes place by means of the opening 23. 
As shown in FIG. 3. for compensating the air volume due 

to temperature ?uctuations. in the interior of the cable is 
provided a ventilating hose 14. which at one end with the 
cable bushing 13 passes into the interior 12 of the transducer 
casing 8. At the other end the ventilating hose 14 is guided 
in the cable plug and terminates in the vicinity of the socket 
of said plug. Therefore there is a ventilation possibility for 
the interior 12 as a result of said ventilating hose 14 and 
simultaneously there is no risk of water or the like passing 
into the interior 12 of the transducer 7. 

FIG. 4 shows in section a cable 5 with the cable jacket 16. 
screened conductors 17. ?lling material 18 and the ventilat 
ing hose 14. In order to ensure a reliable connection of the 
enclosed air volume with the external air. during cable 
manufacture a thin Te?on tube with an internal diameter of 
approximately 0.9 mm and an external diameter of approxi 
mately 1.5 mm is also processed therewith. The ventilating 
hose 14 can run concentrically or eccentrically in the cable 
5. which can contain one or more conductors 17. 

FIG. 5a is a front view of the plug with the contact pins 
19 and the end of the ventilating hose 14. FIG. 5b shows the 
cable 5 in a technical embodiment with the cable plug 15 and 
the end of the ventilating hose 14 at one end. as well as the 
cable bushing 13 and the led out conductors 17 and venti 
lating hose 14 at the other end. Both ends of the cable 5 are 
moulded. a cable sleeve 22 being moulded onto the side 
which is introduced into the transducer 7. The ventilating 
hose 14 projects a few millimeters out of the cable end and 
into the transducer 7. At the other side the cable plug 15 is 
moulded on and the ventilating hose 14 is led out through a 
suitable opening. It is also possible to create a connection 
between the ventilating hose 14 and the external air by an 
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opening in the cable plug 15. In the example shown in FIG. 
5 the ventilating hose 14 is passed through the opening of an 
unused contact pin 19. which reduces the risk of contami 
nation or dirtying of the hose opening. The contact pin is 
omitted. 

FIG. 6 diagrammatically shows an embodiment in which 
the ventilating hose 14 is separate from the cable 5. 

FIG. 7a shows the cross-section through a cable 5 with the 
cable jacket 16. screened conductors 17 and ?lling material 
18. in which the cavity 20 is used for ventilating the interior 
12 of the transducer 7. FIG. 7b shows the cable of FIG. 7a 
with a cable ventilation opening 21 in the cable jacket 16. 
which is to be installed as far away as possible from the 
transducer 7. so as to ensure that no water or the like can pass 
into the cavity 20 and therefore into the interior 12. 

FIGS. 8a and 8b show two embodiments with a ventilat 
ing hose 14. which can either be bonded together with the 
cable (FIG. 8a). or extruded together with the cable jacket 16 
(FIG. 8b). ' 

FIG. 9 shows the passage of a separate ventilating hose 14 
in the vicinity of the cable plug 15. According to FIG. 9a the 
ventilating hose 14 is guided in the cable plug and connected 
therein. in the manner described hereinbefore. According to 
FIG. 9b the ventilating hose 14 terminates in the open in the v 
vicinity of the cable plug 15. 

It should be understood that the foregoing description is 
only illustrative of the invention. Various alternatives and 
modi?cations can be devised by those skilled in the art 
without departing from the invention. Accordingly. the 
present invention is intended to embrace all such 
alternatives. modi?cations and variances which fall within 
the scope of the appended claims. 
We claim: 
1. Transducer for monitoring labor pains during preg 

nancy with a transducer casing connectable by means of a 
cable plug and cable to a monitoring device. a ram movable 
in its axial direction within the transducer casing. a dyna 
mometer in the transducer casing. the ram contacting the 
dynamometer for transmitting the labor pains to the dyna 
mometer for conversion into electrical signals, wherein an 
underside of the transducer used for taking the measure 
ments comprises a diaphragm whose inside engages the ram 
and transmits the labor pains directly to said dynamometer, 
said transducer casing provided with an opening to the 
environment which is remote from the transducer casing for 
venting and/or ventilating the interior of said transducer 
casing. 

2. Transducer according to claim 1. wherein the dia 
phragm is made from an elastomeric plastic. 

3. Transducer according to claim 1. wherein a ventilating 
hose is connected to the transducer casing. 

4. Transducer according to claim 3. wherein the ventilat 
ing hose is connected to the cable. 

5. Transducer according to claim 3. wherein the ventilat 
ing hose is in the interior of the cable. 

6. Transducer according to claim 3. wherein the ventilat 
ing hose terminates in the cable plug. I 

7. Transducer according to claim 1. wherein the venting 
and ventilating of the interior takes place by means of the 
cavity of the cable. the cavity having a cable ventilating 
opening remote from the transducer casing. 

8. Transducer according to claim 7, wherein the cable 
ventilating opening is located in the cable jacket. 

9. Transducer according to claim 7, wherein the cable 
ventilating opening is located in the end face of the cable 
plug. 


